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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1 -20, in the reply filed on 
May 7, 2008, is acknowledged. 

Claim Objections 

2. Claim 9 is objected to because of the following informalities: Claim 9 is indicated 
as being dependent on claim 4 or 8. It is not possible for claim 9 to be dependent on 
claim 4, as "the third insulation film and the fourth insulation film" lack antecedent basis. 
Claim 9 will be treated as being dependent on claim 8. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 8-9 and 1 3 are rejected under 35 U.S.C. 1 1 2, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 8, it is not understood what is meant by "silicon atoms in the 
range smaller than the first insulation film, the second insulation film and the fourth 
insulation film". 

Claim 9 is rejected due to its dependency. 
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Claim 13 recites the limitation "the third insulation film... and the fourth insulation 
film" in lines 4-5. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-4, 6-7, 10-11, and 16-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Meynen (U.S. Pub. 2003/0001282). 

Regarding claims 1-4, 6-7, 10-11, and 16-20, Meynen [Figs. 1-3] discloses a 
wiring structure wherein the wiring structure is so constituted that, in a wiring structure 
of multi-layered wiring in which a plurality of unit wiring structures are laminated 
[Paras.14-15], the unit wiring structure having at least one metal wiring and at least one 
metal connection plug formed by filling the metal into a wiring trench and a via hole 
[Fig. 2] formed in an insulation film [2] on a substrate forming a semiconductor element, 
at least one of the unit wiring structures includes an insulation barrier layer with organic 
substance [1] inserted between at least one of the metal wiring and the metal 
connection plug [5,9], and an interlayer insulation film [2], at least a portion of a side 
surface of at least one of the metal wiring and the metal connection plug being overlaid 
by the insulation barrier layer; 
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wherein said insulation barrier layer further includes silicon atoms [Paras. 1 1 ,22- 

33]; 

wherein said metal is copper, said metal wiring is a copper wiring, and said metal 
connection plug is a copper connection plug [Paras. 14-1 5,37]; 

wherein an interlayer insulation film in which a first insulation film [3], a porous 
insulation film [2] and a second insulation film [4] are laminated in series [Paras.14-15], 
is formed on at least one of the copper wiring and the copper connection plug [5], at 
least a portion of a side surface of at least one of a wiring trench and a via hole [6] 
formed through the first insulation film [3], the porous insulation film [2] and the second 
insulation film [4] being overlaid by the insulation barrier layer including the organic 
substance [1], and carbon content of the organic substance being preferably larger than 
that of the first insulation film and the second insulation film [Paras. 1 1 ,22-33]; 

wherein the porous insulation film is made of a porous film having relative 
dielectric constant no greater than 3.0 [Para.3]; 

wherein the insulation barrier layer further includes silicon atoms [Paras. 1 1 ,22- 

33]; 
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wherein the insulation barrier layer including the organic substance is made of 
organic substance including Si-0 binding [Paras. 11, 22-33]; 

wherein the insulation barrier layer including the organic substance is made of 
organic substance including Silicon in the range of 1 atm % to 10 atm % [Paras. 1 1 ,22- 
33]; 

wherein the insulation barrier layer including the organic substance is made of 
carbon, silicon and organic substance [Paras. 1 1 ,22-33]; 

wherein both of the first insulation film [3] and the second insulation film [4] are 
made of the same material [Paras. 35-36]; 

wherein both of the first insulation film and the second insulation film are made of 
the same material, and made of either one of SiCN, SiC, SiCNH, SiCH and SiOCH 
[Paras.35-36]; 

a wiring structure wherein the wiring structure is so constituted that, in a wiring 
structure with a multi-layered wiring formed in an insulation film on a semiconductor 
substrate [Paras.12-15], which is provided with a metal wiring including Cu as a main 
component formed through a porous insulation film [2] and a second insulation film [4] 
laid on the porous insulation film, and a first insulation film [3] formed on the second 
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insulation film, the first insulation film and the second insulation film, are made of the 
same material [Paras. 35-36]; 

wherein the same material constituting the first insulation film and the second 
insulation film is made of either one of material including silicon carbide as a main 
component, material including silicon, nitride as a main component and material 
including silicon carbonitride as a main component [Paras. 35-36]. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 5 and 8-9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Meynen (U.S. Pub. 2003/0001282) in view of Besser (U.S. Pub. 2001/0051420). 

Regarding claim 5, Meynen [Figs. 1-3, paras. 14-15] discloses a multilayer 
metallization with various laminated insulation layers used as interlayer dielectric layers, 
etch stop layers, hard mask layers, and porous insulation layers. Meynen does not 
clearly disclose the specific layers as required by the claim. Besser [Figs. 1 1-18] more 
clearly discloses a wiring structure wherein an interlayer insulation film in which a first 
insulation film [1 1 1 0], a third insulation film [1 1 20], a fourth insulation film [1 1 1 5], a 
(porous) insulation film [1130] and a second insulation film [1160] are laminated in 
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series, is formed on the copper wiring [1125], a side surface of a wiring trench [1230] 
formed through at least the second insulation film and the (porous) insulation film, and a 
side surface of a via hole [1220] formed through the fourth insulation film, a via 
interlayer insulation film [1120] and the first insulation film being overlaid by the 
insulation barrier layer [1420] including the organic substance, and carbon content of 
the organic substance being preferably larger than that of the first insulation film, the 
second insulation film and the fourth insulation film [Para. 51]. 

Because both references teach methods of fabricating metal interconnects in 
semiconductor devices using a sealing insulation barrier layer, it would have been 
obvious to one skilled in the art to substitute one method for the other to achieve the 
predictable results of improving the metallization layer characteristics and device 
performance. 

Regarding claim 8, Meynen [Paras. 11, 22-33] and Besser disclose wherein the 
insulation barrier layer including the organic substance includes silicon atoms in the 
range smaller than the first insulation film, the second insulation film and the fourth 
insulation film. 

Regarding claim 9, Meynen and Besser fail to explicitly disclose wherein the third 
insulation film and the fourth insulation film are made of the same material. However, 
Meynen and Besser disclose various dielectric materials that are well-known and are 
suitable alternatives for uses as different functioning layers in a multilayered 
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metallization structure. It would have been obvious to modify Meynen and Besser to 
include wherein the third insulation film and the fourth insulation film are made of the 
same material. One of ordinary skill would have been motivated to select from a limited 
number of options to achieve the predictable results of having the desired sequential 
material layers for the desired metallization structure. 

6. Claim 12 is rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 1 03(a) as obvious over Meynen (U.S. Pub. 2003/0001 282) 
in view of Yang (U.S. Pat. 7132363). 

Regarding claim 12, Meynen [Paras. 1 1 ,22-33] discloses various materials used 
for the insulation barrier layer, including materials with compositions of Si a ObC c Hd. 
Hence, Meynen discloses wherein the insulation barrier layer including the organic 
substance is made of a Divinyl Siloxane Benzo Cyclobutene film. 

Alternatively, Meynen fails to explicitly disclose wherein the insulation barrier 
layer including the organic substance is made of a Divinyl Siloxane Benzo Cyclobutene 
film. However, Yang [Col.4 lines 19-54] discloses Divinyl Siloxane Benzo Cyclobutene 
as a known and suitable alternative to numerous dielectric material used in forming 
metallization layers. Because both references teach methods of fabricating metal 
interconnects in semiconductor devices using a sealing insulation barrier layer, it would 
have been obvious to one skilled in the art to substitute one method for the other to 
achieve the predictable results of improving the metallization layer characteristics and 
device performance. 
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Allowable Subject Matter 

7. Claims 14 and 15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Prior art does not fairly disclose or make obvious the claimed structure taken as 
a whole, specifically, the limitations of 

wherein the insulation barrier layer including the organic substance is made of a 
film of Divinyl Siloxane Benzo Cyclobutene, the first insulation film is made of a SiCN 
film, the second insulation film is made of a Si02 film, the porous insulation film is made 
of a porous SiOCH film, the third insulation film is made of a porous SiOCH film, and the 
fourth insulation film is made of a Si02 film; and 

wherein the insulation barrier layer including the organic substance is made of a 
film of Divinyl Siloxane Benzo Cyclobutene, the first insulation film is made of a SiCN 
film, the second insulation film is made of a Si02 film, the porous insulation film is made 
of a porous SiOCH film, the third insulation film is made of a nonporous SiOCH film, and 
the fourth insulation film is made of a Si02 film. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bac H. Au whose telephone number is 571-272-8795. 
The examiner can normally be reached on Mon-Fri 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on 571-272-2429. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Zandra V. Smith/ 

Supervisory Patent Examiner, Art 

Unit 2822 

IB. H. A./ 

Examiner, Art Unit 2822 



